A collagen-based multicellular tumor spheroid model for evaluation of the efficiency of nanoparticle drug delivery.
Targeted drug delivery systems, especially those that use nanoparticles, have been the focus of research into cancer therapy during the last decade, to improve the bioavailability and delivery of anticancer drugs to specific tumor sites, thereby reducing the toxicity and side effects to normal tissues. However, the positive antitumor effects of these nanocarriers observed in conventional monolayer cultures frequently fail in vivo, due to the lack of physical and biological barriers resembling those seen in the actual body. Therefore, the collagen-based 3-D multicellular culture system, to screen new nanocarriers for drug delivery and to obtain more adequate and better prediction of therapeutic outcomes in preclinical experiments, was developed. This 3-D culture model was successfully established using optimized density of cells. Our result showed that 3-D cell colonies were successfully developed from 95-D, U87 and HCT116 cell lines respectively, after a seven-day culture in the collagen matrix. The coumarin-conjugated nanoparticles were able to penetrate the matrix gel to reach the tumor cells. The model is supposedly more accurate in reflecting/predicting the dynamics and therapeutic outcomes of candidates for drug transport in vivo, and/or investigation of tumor biology, thus speeding up the pace of discovery of novel drug delivery systems for cancer therapy.